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COMBINED TYPEWRITING AND COUNTING MACHINE. 

Application filed January 17, 1921. Serial No. 437,983. 

! (GRANTED UNDER THE PROVISIONS OF THE ACT OF MARCH 3, 1921, 41 STAT. L. 1313.) 

To all thon it may concern: 
Beit known that I, CHRISTEL HAyANN, a 

citizen of Germany, residing at Zella 
Mehlis 2, Thuringia, Germany, have invent 
ed certain new and useful Improvements in 
Combined Typewriting and Counting Ma 
chines (for which an application has been 
filed in Germany February 16, 1918, Patent 
Number 321.834), of which the following is a specification. 
The present invention relates to a type-. 

writing and calculating machine with a 
notor-operafed driving gear for the total 
izers. The feature of the present invention 
consists in operating the numeral keys, the 
shift -key for capitals and small characters, 
the shift-ley for addition and subtraction 
and the shift-key for changing the color of 
the ribbon and also an automatic change 
frotta- one class of calculation to another, in 
such a manner from a source of power that 

s 

the operating members will be accelerated, 
legitning in mediately with the stroke of 
the key. It is the object of the present in 
vention to give all kev's of the keyboard an 

- even, light stroke. and to a titoriatically per 
frn the shifting which must necessarily 
take place when a totalizer enters into a cer 
tain collin from addition to subtraction, or 
vice vers, by Ilicabs of the same source of 
lower which operates the leys. 

w - - The present invention may be applied to 
- the inderwool-lanson, Remington or other 

35 
suitable type of machine. 
Typewriters have already been construct 

cd. it which the key-levers are not operated 
directly low an operator's land to cling the 
keys, but iy a special source of power, gen 
a y : 1 (l''t ric: ) ( t ) i. Thes; typewriters 

\\ }l in such a luaner that the respective 
tyre c \ c is will acco ling to the type to be 
printed, receive a sudden impulse. Contrary 
her to the 'ositing nechanism of a type 
writing conting a line require u slower 
driv ('. ' '...lise the nassics which lave to be 
mo cd f'(in idle (sition are greater than a 
incre type level. al lecause, furtle in ore, 
tle parts to be drive are more sensitive to 
sudden operation. 

Driving gears for the computing devices 50 
in combination writing and computing na 
chines have been disclosed which translnit 
by aid of motor power the values set up on 
the keys to the computing mechanism. These 
gears operate in such a manner that only 55 
the computing mechanism is operated by the 
source of power, and only moreover, when 
the keys have been previously set, whereupon 
the motor power immediately acts at its full 
speed. Such an operation may, however, 60 
lead to injuries to sensitive parts of the re 
spective machine. 

In the accompanying drawing: 
Figs. 1 and 2 are side elevations, 
Fig. 3 is a plan view of the driving gear. 65 
Fig. 4 is a section through the clutch of 

tle driving gear, both axially and trans 
versely, 

IFig. 5 is an elevation of two different driv 
ing members, which are in 

IFig. 6 shown in section, 
Fig. 7 is a modified form of the drive, 
Fig. 8 is a plan view of the same, 
Figs. 9. 13 and 13 are front elevations o 

the machine, all such parts having lec. 75 
omitted. which are not necessary for ex 
plaining and describing the present inven 
tion. 

Fig. 10 is a side elevation of Fig 9, 
Figs. 1 land 12 are details. 
Fig. 14 is a perspective view of the device 

for automatically shifting to a different class 
of calculation, 

Fig. 15 shows the transfer arrangement 
from a counting kev to the totalizers. 

Fig. 16 is a detail, 
IFig. 17 is a constructional form of a count ing key, 
Figs. 18 and 18 show the relation between 

the vertical totalizer and the cross totalizer. 90 
Figs. 19 and 19 are plan views of the 

transfer device between a vertical totalizer 
ind a cross totalizer, 
Firs. 20:24, illustrate a special controlling 

re: r for the totalizers, namely, 
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Fir. 2) in front elevation, 
Fig. 21 in side elevation, 
Fig. 22 in top view, 
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Fig. 23 in detail, 
Fig. 24 is a front elevation of another con 

structional form. 
The series of keys 1, Figs. 1 and 10, is used 

for writif.g. copy, including the characters 
and figures of the ordinary kind, the type 
levers being in known manner operated by a 
motor connected through the belt pulley 3 
(Fig. 9) which operates the driving gear. 
The row of keys 2 forms a separate set of 
numeral keys, from which is transmitted to 
the vertical totalizer 4 the figures to be add 
ed which have been set up on these keys. In 
order that the figures transmitted from the 
row of keys 2 to the totalizer may be print 
ed, each key 2 is coupled by means of a link 
5 (Fig. 1) to the respective typelever 1, so 
that the movements of the counting key 2 
are transmitted to fhe typelever 1. Owing 
to the slot provided in the said link 5, how 
ever, the counting key 2 will not be operated 
when the writing key 1 is operated, so that 
when figures are written in copy, they are 
not transmitted to the counting mechanism. 
If a calculation is to be made without typing 
the figures, the coupling between the pulley 
3 and its shaft is disconnected, as the keys 
1 will, as hereinbefore stated, give a print 
only when they are motor driven. The dis 
connecting of this coupling however does 
not fall within the scope of the present in 
vention. 

Transversely beneath the sets of keys 1 
and 2 extends a shaft 6, which at its two 
ends is journalled in the body 7 of the ma 
chine. On the end at the right side, which 
extends through the bearing, is fitted a loose 
pulley 8, Figs. 3, 4 and 9, which is pressed 
by a spring 9 against the drum 10 which, to 
gether with the rollers 11, the guide ring 12, 
the arm 13 thereon and the spring 14, forms 
a locking gear of known design. The cylin 
der 15 forms one unit with the loose pulley 
8, while the drum 10 is keyed to the slaft. 
When the pulley is turned clockwise, the 
friction produced between it and the drum 
10 will cause the latter to be turned round 
until the wall 16 of the notch for the arm 13 
bears against the said arm. The arm is 
withheld from further rotation by a stop 19 
fitted to a rocking lever 18 bearing against 
the stop 1 on said arm 13 so that the shaft 6 
is held in its normal positioh. When one of 
the keys 2 is E. its arm will imme 
diately strike against the small roller 21 on 
plate 20 which extends beneath all the con 
puting keys, a snall roller 21 being provided 
for each key lever, and the plate itself being 
rotatable a certain distance with shaft 25. 
If, after the roller 21 has been reached by 
the key lever, the pressure on the key is co 
tinued the lever 18 which is rigidly attached 
to said plate 20 will be rocked and the stop 
19 will release the stop 17. Now the spring 
14 in drum 10 can turn the guide ring 12. 
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whereby the rollers 11 come to exert their 
locking action between the cylinder 15 and 
the bevels of drum 10, whereupon the latter 
and with it the shaft 6, participates in the 
rotation of the pulley 8. This coupling 
lasts. if the key has been given a short touch 
only, only until the stop 17 again strikes 

70 

against stop 19, whereby spring 14 is again . 
complessed and the roller's 11 enter into the 
flare of the bevels. If... on the other hand, 
the key is depressed longer, so that the plate 
20 will be still in a slanting position, when 
the stop 17 approachts its initial position, 
the latter will strike against the stop 23, 
whereby the rotation is interrupted shortly 
before the normal position has been reached. 
After the pressure on the key has ceased the 
stop 17 will pass fully into its normal posi 
tion by sliding off the stop 23 and meeting 
against the stop 19. Each depression of a 
key, therefore, however long it may last, will 
thus cause one rotation of the shaft 6. 
On the shaft 6 is fitted for each key 2 

a disc 24, on the one side of which is 
either a cam-shaped ring 25 or a bent 
strip 26 (Figs. 5 and 6). The mouths of 
these sickle shaped cams (Fig. 3) are op 
posite to rollers 27, which are each singly 
fitted to an extension of lever 28, which is 
disposed parallel to the keylever 2. A 
roller 29, fitted to the key lever 2 engages 
over the lever 28, so that when the lever 
2 is depressed, the lever 28 will also be 
depressed. The distance between the key 
lever 2 and the roller 21 on the plate 20 
is so measured that the roller 27 of the 
lever 28 will enter into the cavity of the 
cam 25 when the roller 21 is struck. After 
the clutch between the pulley 8 and the 
shaft 6 has been engaged by a further de 
pression of the key 2, the roller 27 will 
be lying deep enough in the cavity 
of the can so that when the shaft 6 is 
now revolved and there with also the dises 
24, the roller 27 will be moved towards 
the shaft 6 by the gradual rise of the cam 
25. The lever 28 thereby receives the po 
sition shown in Fig. 2. Since the roller 
29 of type lever 2 bears on the upper side 
of the lever 28 only, the type lever is not 
noved downward with the lever 28. After 
the roller 27 has reached its lowest posi 
tion, the pin 30 in disc 24 will meet the 
curved end of lever 28 and move it up 
again into its initial position. It is there 
fore obvious that both the upward and 
the downward strokes of the lever 2S are 
positive. To each lever 28 is coupled an 
intermediate gear, to be hereinafter more 
particularly described, which transfers the 
values 1 to 9 from the keys 2 to the count 
ing mechanism. For obviating the use of 
such intermediate gear the incline of the 
cams on the nine discs may form different 
phases, so that that of the 1-key has r 
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less steep gradient than that of the 2-key, 
etc., the respective oscillations of the nine 
levers 28 thereby corresponding to the 
value of the respective keys. 

Fig. 7 illustrates a modification of the 
arrangement hereinbefore described, this 
modified arrangelinent being especially de 
signed for use with the case-shift key. Here 

0. 

5 

20 

25 

the key lever 2 is provided with a joint 
31, by niheans of which it is coupled with 
the lever 32, the lever 2 being pivoted on 
said joint and rocking thereon when the 
key is depressed and brought into the po 
sition shown by dotted lines. The roller 27 
has now entered into the mouth of the can 
and the plate 20 has caused thc rotation of 
the disc 24 in the manner hereinljefore de 
scribed. When the latter approaches its 
initial position, the lever 2 and the lever 
32 will have assumed the positions shown 
by dot and dash lines, for the reason that 
when the dotted position of lever 2 is 
reached, the plate 20 strikes against the 
stationary ledge 33 attached to the machine 
body so that when the roller 27 is drawn 
towards the shaft (3, the lever 2 cannot 
yield downwardly at its ley end, but only 
at its jointed end. The can 25 with its 
core 34 here forms a guide which positively 
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controls the upward and downward stroke 
of the lever 2. 
The positive upward stroke of the keys 

2 will result in a stroke against the operat 
ing fingers, if these have not immediately 
been removed after each depression. For 
avoiding this a rovision is made as shown 
in Figs. 13 and 13, 15 and 17. To the lever 
3:2 are linked the level’s 90 and 91, which 
lie beside each other so that they can 
move freely and independently. The lever 
91 carries the key 2 and the pawl 92 (cler 
:ction of a spring. To the lever 90 is 
fitted a roller 27 and the transmitting :- 
tachment 93. When, now, the key 2 is de 
ressed. the ovement of lever 91 is trans 

litted to the lever 90 by means of the 
a wl 9:2 which enters into a notel 9 in a 
rojection of the lever 90 whereby the two 

levels ale coupled for their clown ward 
stroke. When the key 2 is tiepressed, the 
tyle vers will therefore rock on the pivot 
of lever 32 so that the point of the pawl 
92 cl gaging it the notch 94 noves in to 

(i. wherely its prismatic projection 
92 engages a not ch 95 in the disc 24. The 
key 2 has now realed its lowest position 
and let 1's against the stationary abutment 
33. Meanwhile the lever 90 has met the 
roller 21 ; ind has tilted the plate 20, so 
that the clutch S. 1) (Fig. 3) is in engage 
nical aid the disc - is rotated. After 
the late as turned through a small angle 
the notel 95. verging into the periphery 
of the disc, will force the pawl b2 out of 
the notch 94, so that the coupling between 

8 

the two levels is disconnected and eluails . 
thus disconnected during the while rota 
tion of the disc 24, since the periphery of 
the same on which the prismatic projection 
92 rides, does not allow of the pawl el 
tering into the notch 94. When the key 2 
is depressed. the roller 2 enters into the 
cam-groove 25 and when the clutch is en 
raged the lever 9() bears on the roller 21, 
and the late 20 on the abutment 33, so 
that the rocling novelent of the lever 90 
is linited at its right end. When the disc 
24 is rolated, the roller 27 is loved in a 
radial direction towards the axis (5. Since 
lowever, the right end of the lever 90 can 
no more yield, its left end swings downward 
and this motion is connected to operate the 
positioning of the totalizers. Ierein the 
operation of lever 90 is identical with that 
shown in Fig. 7. When the disc 2-1 is ap 
proaching its initial position, the pin 30 
strikes against the projection 30 and forces 
the lever 90 upwards, but not the lever :)l, 
since the pawl 92 is no more in engage 
ment. A key 2 lay this le held depressed 
independently of the duration of the rota 
tion of the disc 2-1. When both levoirs :)) 
and 91 have again assumed their initial 
position, the coupling between their will 
again be effected by the pawl 9:2. 

By the arrangement just described a light 
and regular touch of the conning keys 2 is 
secured, and it is insured that a lov, once 
it has been depressed will with containty 
transfer its respective value to the totalizers. 
The travel of the key is coposed of two 
lases; a preparatory phase and an opera 

tive phase. The preparatory phase consists 
of the first, short stroke of the key, which 
Inoves a roller 27, or 27 into the mouth of 
the catal and, at the saile time, releases the 
arin 13 for coupling by tilting the lever 18. 
The first plase is produced by the key 2 lic 
ing depressed by a finger. Also in some in 
s: 1 (res. automatically by the machire, 
when, for example, the gear is to l:e slaifted 
foil lition to sulbtraction, or vice versa, 
as shal be herein) after described. The op 
erative pitse is performed exclusively by 
Inotor power, which, y rotating sla?t 6 op. 
erates the totalizers. the printing members, 
the switching of the fi:tilizers and effects 
changes of the ribon, etc. 

As he reinbefore stated, the oscillations of 
the levers 28 (Fig. 1-3) or 32 Figs. . 15, 
17) respectively, are transmitted by a link 
93. (Fig. 3, 13, 15) to the counting mech 
anism. This link is in the shape of a bar 
(Fig. 15) which is guided by a roller 128. 
and which is spread at its taper eul to 
forn) a plate, in which a guide slot 96 is cut. 
A separate transmitting unenber of this 
kind is provided for each of the nine count 
ing keys, this also for eath ryer 9(), and 
according to the line values of the said keys 

80 

85 

90 

95 

OC 

05 

10 

15 

120 



5 

10 

40 

45 

55 

00 

al 

the guide slots 96 are made with different 
gradients. The one shown in the drawing 
corresponds to the value "9,' the other 
eight transmitters behind the one shown 
have such guide slots with gradually de 
creasing gradients. When one of the trans 
mittel's moves downwards, its guide slot en 
gages over the bar 97, which is common to 
all transmitters. This bar 97 which is fitted 
at the free ends of the box-shaped part 98 
in a scroll of the same will oscillate the said 
part 9S more or less with reference to the 
key depressed. Owing to the different 
gradients of the guide slots 66 equal lengths 
of stroke of the key will produce different 
angular tilts of the part 98. A toothed 
segment 99 riveted to the side of said part 
transmits the oscillation of the said part, 
corresponding to the value of the key de 
pressed to a gear 100, with which it is per 
manently in mesh (see also Figs. 13 and 19). 
By a single-acting pawl 101 only the 

downward stroke of the keys 2 is trans 
ritted by means of the ratchet wheel 102 to 
the main shaft 48, from which through the 
reversing gears 47, 49, 50, 52 and 103-106: 
by means of shafts 53 or 10 and gear 55 
or 108, respectively, the vertical totalizer 4 
and the cross totalizer 110 are operated. 

All gears, ratchets and like devices which 
are employed for transmitting the values 
from the keys to the totalizers are disposed 
within a casing, which is attached by means 
of four supports to the body of the ina 
chine. In the side walls 7 and 7, which 
form a box, the gear and the tilting shafts 
are journalled, including the shaft 111, on 
which the part 98 rocks. 

For taking up the inertia of the part 98 
and also for securing that the incline of a 
can 25 need not correspond exactly to the 
length of the incline of a guide slot 96, and 
may exceed the latter more or less, each of 
these guide slots terminates with a dwell so 
that the link 93 guided in a fixed path will 
prevent the latter and with it the part 98 
from oscillating any further when its in 
clined slot has passed over the bar 97. 
Since however, the single acting ratchet 
gear 101 will still allow of the shaft 48 
rocking, the same will be arrested by a pin 
112 striking against a member 113 and tilt 
ing the same after the part 98 has rocked, 
so that the lever 114 rigidly attached to the 
said member 113, will engage in the teeth of 
the ratchet gear 115 and prevent, the same 
from turning. The bar 113 has the form of 
a rake, so that the transmitters 93 are 
guided by the teeth. 

For the same reason that a light touch of 
the writing and counting keys is desirable. 
an easy nanipulation of the shifting over 
gear for the counting mechanism from addi 
tion to subtraction and vice versa is of im 
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portance, so much the more as these in many 
instances muss be operated automatically by 
the vertical totalizer entering into a column 
of the opposite character. The reversing 
by hand is effected by means of the keys 35 
and 36 (Fig. 9 and 10). 

For making an addition, the key 36 is 
depressed, i. e. it is brought into the posi 
tion shown, whereby the lever 37, which is 
rigidly fitted to the shaft, will draw the 
bar 39 to the right. At its left end the said 
bar 39 forms a latch 40, which in subtrac 
tion position, engages in the notch 59 in the 
bar 41. The bar 41 can, in consequence 
thereof follow the pull of spring 42. which, 
with its one end is hooked into the lever 43 
and this with its free end bears on the pro 
jection 44 of bar 41. By means of shaft 45 
the lever 43 forms a rigid toggle-lever with 
the fork 46, which engages the groove in 
the gear 47 and shifts the later on shaft 48 
and over the dog 54, thereby disengaging it 
from mesh with the gear 49 into mesh with 
gear 50, which is rigidly fitted to shaft 51. On shaft 53 is fitted iniddition to the gear 
49 a gear 52. The latter is permanently in 
mesh with gear 50. These gears this form 
a reversing gear train, so that when the driv 
ing wheel 47 meshes alternately with the 
intermediate gear 50 and the main gear 49 
respectively, the driving shaft. 53 will be 
reversed. The operation of the keys 2 acts 
on the shaft 48; by the reversing gear the 
motion is transmitted to the shaft 53, and 
thence by the gear wheel 55 to the gear 
wheel 56 of the vertical totalizer to add or 
subtract according to the position of the 
mechanism. At the position shown, the 
vertical totalizer will add, this being in 
dicated by the signal 57 (Fig. 9) or 129 (Fig. 
13) respectively, the operation of which is 
clearly apparent from the drawing. 
The operation of the shift key 38 for ad 

dition necessitates a very small amount of 
power, because all that is necessary is to 
draw the latch 40 from the notch 59, the 
further work being performed by the spring 
42. The operation of the subtraction key 
35 however, requires more power, since be 
sides the tightening of spring 42 the ribbon 
must also be reversed. The operation is per 
formed as follows: When the subtraction 
key 35 is depressed. the lever 60 fitted to 
shaft 3S will rock. This ever rests on the 
pin 62 fitted in bar (31 and presses the said 
bar downwards. This latter bears with its 
lower end on the lever 63 pivoted on the 
shaft 64. At its right end a lever 65 is 
fitted to shaft (34. said lever 63 being coupled 
to the connecting rod 66 which acts with 
the left end of the slot 67 on the shorter 
arm of the bell-crank lever 6S, so that the 
roller 69 on its longer arm is moved into the 
can 25 which, in the same manner as the 
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nine cams of the counting keys is fitted by 
means of a disc 24 to the same shaft 6 Figs. 
9 and 10. When the roller 69 has entered 
far enough into the cavity of the cam so that 
it can be engag td, the left abutment end 
of the slot 70 in the connecting rod (56 has 
rocled the lever 71 rigidly fitted to shaft 

10 

5 

20 

5 
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40 

22, and with it also the lever 18, which 
releases the projection 17 of the clutch. The 
shaft (3 can now revolve, whereby the roller 
G9 is moved radially towards shaft 6, the 
lever 72, which together with lever 68 is rigidly fitted to shaft 73, being swung up 
wards, so that the above mentioned bar 41 is displaced, which, tightening the spring 42, 
actuates the reversing gearby ineans of lever 
43 and fork 46, and shifts it to subtraction 
position, whereupon the latch 40 secures it 
in this position. At the same time the signal 
57 or 129 respectively, is thrown over to "S" 
for indicating the character of the calcula 
tion. In order that, when a key 2 is de 
pressed, the roller 69, in addition to the 
roller 27, shall not he brought within the 
range of its respective cam, the slot 70 in 
the connecting rod 56 is extended to the right 
beyond the joint pin of lever 71, so that a 
rocking of plate 20 and of the lever 71 
coupled thereto will remain without influi 
ence on lever 68. In order that the lever 68 
may be freely operated by the cam 25, the 
slot G7 is provided. The extent of the slot 70 
towards the left is such that the lever 71 
will commence its oscillations only after 
the roller 69 has passed into the range of 
the cam. 
The reversing gear for the cross totalizer 

110 acts in the same manner as described 
for tlie vertical totalizer mechanism, and is 
operated by the kcy's 130, 131 Figs. 13, 13, 
l, aid 19. These are attacled to a lever 
with arms of equal length, which is rigidly 
fitted to shaft 132 on which is likewise rigid 
ly fitted a lever 133, to which the two bars 
34 and 135 are linked. To the bar 134 is 

fitted the latch 136, which, by a pressure on 
ity 131 is withdrawn fron the notch 37 
it i:ar 13S, whereupon it will II love town 
wal iller action of spring 1:59, which is 
looked into lever 140. As, it consequence 
tlereof, the lever 14(), whicla with the iever 
141 forms a toggle, also noves downward, 
the lever 141 will swing to the left and by 
aid of bar 142 and fork 143, which grips the 
loss of the change wheel 103, movable on 
sh;a ?t 48, will shift the same from its mesh 
with wheel 106 into mislu with wheel 104, 
so that the wheel 10S will revolve in adding 
sense. When the key 1:30 is depresset, the 
lever 133 forces the bar 135 to the left and 
hereby swings out the toggle 144, which ly 
means of in 145. Fig. 14, presses the bar 
l? (, downwards so that the operation, per 
fi nel in throwing over fle colilting mech 

S 

anism 4 is repeated. Figs. 9 and 10 show 
the neversing rear for the vertical totalizers 
while Figs. 13, 13, 14 and 19 show, the 
reversing gear for the cross totalizer 110. 
The latter is made independent of the 
former by the fact that the shaft 64 is com 

86 

70 
posed of two halves, 64 and 150, which at 
their outer ends are journalled in the ma 
chine body 7, and at their inner ends in the 
bearing 147. and that for each half a lever 
63 and 148 and 65 and 149 respectively is 
provided. Also the gears in connection with 
the lever 65, including the cam disc, 25, 
which are fitted on the left half of the shaft, 
Figs. 13, 13, are repeated on the right side 
150. When, now, the bar 145 presses, the 
lever 148 downwards, the roller-151 fitted to 
lever 157 will by means of lever 149 and the 
connecting rod 155 be moved into the cam 
disc 152, and by neans of lever 156 the shaft 
22 with the lever 18 will be rocked so that 
the projection 19 will release the clutch. 
Just as the movements of the shaft 150 are 
independent of those of shaft 64, also the 
shaft 153 nust be separated from the shaft 
73, so that the rollers 65 and 149 can oper 
ate independently. The individualization is 
obtained by the bearing 147 which also re 
ceives the inner ends of the shafts 64,150." 

After the roller 151 has reached the 
range of the cam disc 152, and the latter re 
volves, the clutch 8, 10, having been released, 
the lever 154 which performs the same work 
as lever 72 in Fig. 10, will force the bar 138 
upwards until the latch 136 (Fig. 14) en 
gages in the notch 137, whereby the lever 
141 IFig. 13, of the toggle 140, 141 swings 
to the right and by means of bar 142 fork 
143 anil shift wheel 103 changes the gear 
wheel 108 to a subtraction movement. The 
indicator 15S will now show the character 
of the calculation by an “S”. 

IFor more clearly indicating the positive 
and negative items in typing it is preferable 
that the respective figures are printed in 
different colors, for which purpose it is the 
custon to change the color of the ribbon. 
In order that this need not in each instance 
be performed by hand, the following device 
is provided which cooperates with the mech 
anism hereit before (lescribed and in fact, is 
operated by the same. When an addition is 
being nade, the ribbon will for example, 
give a black print, in which case the key 
lever 58, Fig. 9 which is generally employed 
for langing the color of the ribbon, is in 
the position shown. When it is moved 
downwards contrary to the action of its 
spring into the position shown by dotted 
lines 58 the ribbon will print say, in red. 
This switching over from position 58 to po 
sit in 58' is performed by the double-armed 
lever 4, wi:l, pivuted to a stationary part 
of the in: clie, lears with its one arm a 

85 

(O 

110 

115 

20 



0. 

s 

20 

25 

30 

40 

50 

55 

60 

65 

6 

the shift lever 58, and with its other arm on 
the pin 75 in a projection on bar 41. When, 
now by depressing the subtraction key, the 
bar 41 is positively shifted in the manner 
hereinbefore described, the ribbon shifting 
lever is pressed down into the position 58 
and held there until the latch 40 engages in 
the notch 59 of bar 41. When the said bar 
41 is again released, as hereinbefore stated 
is the lase, when the machine is set for addi 
tion, the lever 58 will move upwards again 
under action of its spring. The force re 
quired therefore is very small as the latch 
40 has merely to be withdrawn frona the 
notch 59. The greater force which is re 
quired in pressing down the ribbon shift 
key 58 is supplied in switching to subtrac 
tion by means of the power driven shaft. The carriage of a typewriting computing 
machine is equipped in known manner with 
several vertical totalizers 4, Figs. 18, 18, 
which frequently must be switched to addi 
tion or subtraction according to whether 
they are entering into a positive or nega 
tive column. To the body of the machine 
is fitted a so-called cross totalizer 110, which 
is intended to receive the values transmitted 
to the vertical totalizers being partly posi 
tive, partly negative. In order, now, that 
it should not be necessary to perform the 
shifting operations of the respective vertical 
totalizers and the cross totalizers by land 
each time the index changes, it is necessary 
that... these shiftings be automatically per 
formed according to a previous arrangement. 
According to the present invention these 
preparations for the shifting of a vertical 
totalizer are performed both for the cross 
totalizep and the vertical totalizer by set 
ting the vertical totalizer in such a manner 
that on entering into its working column, 
it will not only initiate the shifting for 
itself but also for the cross totalizer. This 
shifting is performed by the same means 
which are employed for assisting the opera 
tion by hand. For the automatic opera 
tion only four shafts 76, 77, 159 and 160 
with their respective levers and bars are 
added. Figs. 9, 13, 13, 14, 19 and 19. On 
shaft (6, Fig. 12, is fitted a lever 161 having 
an extended boss, and on this boss are fitted 
loose three further levers, resembling the 
lever 161, which by means of connecting 
rods transmit their movement to levers 
which are rigidly fitted to the shafts 19, 
77 and 160, Fig.14. According to the dis 
tanec between the single levers of the set 
of livers 161, a block 162. Figs. 9 and 10 
on the vertical totalizers, is provided with 
slits, into which riders 163, Fig. 11, may 
lic inserted, the one fork of which is ex 
tendel and bevelled off. The for slits in 
the block 162 are in the same planc as the 
four levers J 61 so that when the 'arriage 
is moved, and with it a vertical totalizei 
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the tine of the fork of a rider will strike 
one of the lever series 161 and move the 
same aside. If the lever marked 161 is 
struck, the shaft 76 will swing the hori 
Zontal lever 79 downwards and effect the 
shifting of the wheel 47 in the manner here 
inbefore described whereby the vertical 
totalizer effecting this shifting will be 
driven by the Wheel 55 in a subtracting 
sense. The indicator is standing on “S” 
and the ribbon is shifted to print red. If, 
now, the next vertical totalizer is to add, 
a rider is inserted into the second slit, as 
shown in Fig. 10. When the vertical to 
talizer enters into the counting column, the 
second lever of the group 161 will be rocked, 
and by means of the connecting rod 164 and 
the shaft 159 it will move the lever 165 
to the right, which bears with a pin against 
the end of the slot 166 and draws the latch 
40 from the notch in bar 41, so that the 
wheel 47 is shifted to allow the wheel 55 
to revolve in an adding sense. The indi 
cator now stands at 'A' and the ribbon 
is set to print black. 
The block 162 is fitted in such a manner 

to a vertical totalizer that when the highest 
value of the same enters into the counting 
column, which is visible from the outside 
by the graduation provided on each mecha 
nism and by the pointer 81 fitted to the ma 
chine body, a rider has tilted one of the 
levers 161. 
The cross totalizer 110 is fitted to a car 

riage which is guided with balls in a bracket 
168 (Fig. 15) attached to the machine body 
7 in the same direction as the typewriter 
carriage travels. When a value to be trans 
mitted to the vertical totalizer, which has 
entered into the counting column, is also 
to be talken up by the cross totalizer l10, 
the latter will, in-known manner, periodi 
cally participate in the movements of the 
vertical totalizer until all points of the 
said vertical totalizer have passed through 
the counting column, whereupon the cross 
totalizer agai, returns, likewise in known 
manner, into the initial position. On the 
hock 162 of each vertical totalize is fitte: 
a plate 169, (Figs. 18, 18') which has at its 
lower end an eye, into which the pin 170 
may be inserted. This pin acts as a dog fur 
the hook 171, which is pivoted to the car 
riage 172 and is pressed upwards by a 
spring 177. As soon, now, as the vertical 
totalizer 4 enters into the counting columni, 
the hook i71 is engaged by the dog pin 170 
and the carriage 172, to which the connect 
ing rod 173 is secured at its one end is 
moved. At its other end the rod 17 is 
coupled to the carriage 167, so that the cross 
totalizer follows the intermittent advanco 
of the vertical totalizer towards the left 
until the arm 174 of look 171 strikes a rainst 
the fixed pin 175 whereby the hook is dis 
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engaged and the cross totalizer slides tick 
under action of a spring, until the carriagi' 
172 abuts against the fixed stop 176. 
The cross totalizer must possess as many 

IRE as the vertical totalizer with the 
argest number of points, for example 4. 
When the first point of the latter enters into 
the counting column, the first graduation 
will be opposite index 81 (Figs. 18, 18), and 
the index 81 will be on the first graduation 
of the cross totalizer and the wheel 108 may 
operate the first point. When the vertical 
totalizer has fewer points for example, ver 
tical totalizer 4, the cross totalizer is carried 
on by the difference in points before it can 
be operated, so that the points of the two 
mechanisms will always be in correct corre spondence. 

In case a value which has been put into 
the vertical totalizer for so-called vertical 
addition shall also be brought to the cross 
totalizer for cross addition, a rider 163 is 
inserted into the third slit in the block 162, 
the said rider throwing over the third lever 
of the set 161, lefore the first graduation 
registers with the index 81, whereby the 
lever S1 (IFig. 14) pushes the bar 134 to the 
right and withdraws the latch 136 from its 
notch 137, thus releasing the bar 138 which, 
as lescribed, results in an adding up effect 
in the cross totalizer and the shifting of the 
indicator 158 to “A.' . When on the other 
hand, the value put into the vertical totalizer 
is to act subtractionally on the cross total 
izer, a rider is inserted into the fouth or ly 
slit in llock,162, to operate the fourth lever 
of set 161, when the mechanism enters into 
the counting column, whereby, by means of 
shaft 160 and lever 177 the bar 146 is pressed 
down and the wheel 103 is switched for sub 
traction, while the indicator 158 is shifted 
to S.' - 
The four slits in block 162 and the four 

levers of set 161 are so arranged, that be 
tween a pair, of which the one is intended 
for the vertical totalizer, the other for the 
cross totalizer, there is a wider gap, so that 
: rider apiece can be inserted in the slits 
of each pair. The riders are inade of such 
thicliness, that two of them cannot at one 
time be inserted into one pair of slits for 
olbvious reasons. 

IBy the four possibilities of operation pro 
vided, by the riders 163 and the levers 161, 
two each for a vertical totalizer and the 
cross totalizer, a wide rangc. of relations is 
given letween the said tofelizers. For ex 
ample, it is possible 

1. To add in one vertical totalizer only. 
2. To subtract when the dog pin 170 for 

tle cross totalizer is omitted and a rider is 
inserted in the proper slit. Only the cross 
totalize will 

3. Adil and 
1. S: it ract, when no idler for the vertical 

7 

totalizer but one for the cross-totalizer is 
inserted into the respective slit, and the dog 
pin in its hole. 

5. The vertical totalizer and cross total 
izer will both add, or 

6. Roth subtract. 
7. The vertical totalizer will add, the cross 

totalizer subtract, 
8. Or vice versa, if the riders are corre 

spondingly inserted. 
Since each subsequent vertical totalizer 

h;ty be separately prepared, numerous ap 
plications of the present machine are pos 
silble, particularly in combination with the 
cross totalizer. 
When the carriage is being withdrawn to 

the right the levers 161 must not form any 
obstraction, therefore their action on the 
bars 39, 134 and 61 and 146 respectively, is 
single acting only, so that the said levers 161 
may freely tilt over to the right. The slots 
166 and 178 afford the levers a sufficient play 
for this action. 

If copy is to be temporarily written on the 
nachine without removing the vertical to 
talizers it will be necessary to render the 
riders, which will be again required for con 
tinuing the counting work, incffective with 
out removing them, so that, while copy is 
being written, on striking against the levers 
16l they will not produce unnecessary opera 
tions of the same E. not change the 
color of the ribbon. This is obtained in the 
most simple manner by the two hars 61 and 
146 (Figs. 13, 13) being so arranged, that 
their lower end can he swung, away, so that 
when in a straight position they will strike 
against the levers 63 and 148, respectively, 
while when swung away, as shown in dotted 
lines, they will not do so. This swinging 
away will be effected each time a key of the 
set of characters 1, including the figures, is 
depressed, by a bar-180, common to all keys. 
acting. inmediately after such depression 
and hefore the carriage advances, on the lar 
179 (Figs. 9, 10, 13, 13 and 16) which en 
circles the two pending arms of bars 61 and 
148, and pushes them aside. The har 1 S() 
forms with the arms 181, of which only one 
is shown in Fig. 16, and broken off in Fig. 
10, a jointed quadrangle. To bar 18?) is con 
pled a lever 182 through which a dog pin 
183 fitted in bar 179 passes. When one of 
the leys of group 1 is depressed, the lar 130 
will perform both a downward and a side 
ward movement. For transmitting this side 
ward movement of lar 180 ly means of the 
lover 182, without necessitating a downward 
movement of bar 179, the dog pin 183 is 
made of a sufficient length so that if will al 
wavs he guided in the slot in lever 182. 
Thus, by the depression of a key, the lar 

179 will be pulled to the right. whereby the 
subtraction couplings are cit oint. In any 
case a change to a clition can be made when 
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the reversing gear is still standing on sub 
traction from a previous calculation, which 
is desirable, since by this operation the rib 
bon will present the color necessary for the 
copy. 
The carriage begins to advance only when 

a key has almost reached its lowest position: 
since however, at this position the pending 
ends of the bars 61 and 146 have already 
moved aside, a depression of these bars dur 
ing the advance of the carriage caused by a 
character key will remain without effection 
the operation of the cam discs 25 and 152. 
Since however after the depression of each 
character key, the bars 61 and 146 are 
straightened out again, the possibility of the 
levers 161 being operated, when the count 
ing keys 2 are depressed, is restored again 
since the counting keys 2 will not affect 
the bar 179 and will therefore leave the bars 
61 and 146 in their straightened position. 

It is important also that the case shift 
key be as readily operated as any other. 
For securing this, the same sources of power 
and the same means are, utilized as for op 
erating and reversing the vertical totalizer. 
Assuming the key 2 in Fig. 7 represents this 
shift key, a slight pressure on it will move 
it into the position shown by dotted lines 
and allows shaft to rotate in the manner 
described and with it a cam lisc 24 provided 
for the shift key, so that the key lever and 
the reversing lever 32 assume the position 
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litten descends to normal position. 

shown by dot and dash lines. After the 
lever 32 has completed its stroke, the hook 
86 pivoted to the machine body engages over 
pin 87 and holds the lever 32 in this posi 
tion, and also the platen in its raised posi 
tion, so that a capital letter or the like is 
printed. Inamediately before the printing 
a type lever strikes in known anner 
against a lar or the like common to all type 
le vers, which acts by leans of bar 88 on the 
look StG and forces the sail look back, so 
that the lever 32 is again released and the 

The 
lack slace key also may he operated in the 
s: ine : iner as the shift key and the count 
ing keys. . 
The object of the modification shown in 

Firs. 20-21 is to retiri lic cross totalizer 
which tutomatically follows the, typewriter 
carriage by ail of it sitecial spring intlepend 
ent of the carriage spring. into its initial 
position ly teans of an a toitatically act 
ing force. 

It is known titt the loss totalizer, or its 
treating jeans : 'e controlled in such a 
name the carriage of the typewriter, 
that the totalizer itself, or, what is plac 
tically to is; e, its clerating wheel. is car 
ried a log by the carriage and returniel by a 
sering. The fact, irowever, that tile total 
it casing is teno;: lily carried along by 
the citriage contrary to the lull of a spriig, 

- by springs 212, 
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leads to disadvantages, which chiefly coi, 
sist in that when the totalizer springs back 
and is afresh carried along by the carriage, 
the latter is obstructed in its travel, whereby 
the proper Sequence of the characters is im 
paired and errors in computing may occur. 
The feature of the present modification 

consists therein, that the travel of the said 
cross totalizer is controlled in such a manner 
by the carriage that it will follow the travel 
of the carriage under the action of a spring, 
independent of the carriage spring, and after 
it has reached its last position, the units 
position, will be returned liv an automat 
ically acting force to its initial position. 
The vertical totalizer 204 which may in 

known manner be fitted to the front bat 
of the carriage have each a hinged part 205 
of the same width as the group of levers 
below it. An arm 206 of this part 205 
bears on a pin 207 fitted in the casing of 
the counting mechanish), whereby the said 
part 205 is converted into a single acting 
ratchet gear. leiheath said 
many double-armed levers. 209 are pivoted 
on shaft 208, as the cross totalizer has 
points. At the left ends of these levers 209, 
bevelod projections 210 are provided, which 
if the lengths of the said levers are suit 
ably chosen, form gaps which correspond 
to the spaces of the carriage, and also to 
the spacing of the vertical totalizers 204 
and the cross totalizer 211. Also the right 
ends of the levers have projections of the 
same pitch and lie in a straight line held 

which tend to pull the 
levers against the stop pin 213. The cas 
ing of the totalizer 211 is fitted to the 
carriage 214, which travels with balls on 
the carrier 215 attached to the machino 
body. The carriage is moved in the direc 
tion of the arrow 216 by means of a spring 
21 until it abuts with its stop 218 against 
this projection 210 of a lever 209. At this 
position the highest point of the totalizer 
: il registers with the transmitter wheel 
219, in which case the index 220 points to 
the first graduation mark on the said to - 
talizer. If, now a vertical totalizer ?ittel 
to the carriage will have to be advanced 
by the difference of the points, wheelby 
the part 205 presses down the lever 21.)” 
and then the following one, while the cor 
responding levers on the right, 210, etc., 
urelease the stop 218, so that the cross total 
izer will nove two spaces to the left under 
the action of spring 127. Thereupon the 
index 220 and 220 point to equivalent grad 
uations, i. e., both lechanisins 204 and 211 
lave the same number of points. Diring 
the subsequent writing and adding the part 
2): will side over the le vers 210, thereby 
releasing their corresponding opposite ends, 
whereby the cross totalizer participates in 
the intermittent advance of the cirriage. 
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In order that the projections 210-210 
form no obstruction when the carriage is 
drawn back to the right, the parts 205 are 
made to yield to one side. 
When, after the unit values have been 

received, the last lever 210 is released from 
the vertical and cross totalizers the roller 
221 which is coupled to the carriage 214, 
reaches the bottom 222 of the recess in a 
drun cam 223, which is fitted freely rev 
oluble on a shaft 224 driven by the no 
tor. On this shaft the said drum can is 
axially displaceable for a short distance, and 
the spring 225 tends to hold it constantly 
to the right. The clutch ring 227 fitted to 
drum cam 223 now engages with the clutcla 
disc 226 rigidly fitted to shaft 224. After 
the clutch has been engaged as shown in 
Fig. 23, the drum cam223 commences to 
participate in the rotation of shaft 224, 
in consequence whereof the cam-shaped rim 
of the drum forces the roller 221 and with 
it the carriage 214 back, contrary to the 
action of spring 21, until the last lever 
projection 210 has engaged behind the stop 
218. The totalizer 211 is now again in its 
initial position. As soon as the roller 221 
strikes the bottom 222 and as long as it 
rolls on the rim of the drum the clutch 
remaius closed, since by means of spring 
217 the spring 225 will be compressed. The 
disengaging of the clutch occurs only after 
the roller 221 leaves the drum at point 228. 
Only then can the spring 225 separate the 
clutch members 226 and 227. 
* Another modification is shown in Fig. 
24. In place of the broad parts 205 
cranks 230 are here employed each of whic 
carries at its lower end a roller 231. These 
bell cranks likewise form a single acting 
ratchet gear. When passing through an 
operating column the roller 221 rides over 
the bevelled head 232 of a vertically mov 
able bar 233 and presses the latter down 
according to the advance of the platen car 
riage, whereby the rack 234 turns the pinion 
235 and therewith the shaft 286 and the 
cylinder 237. On the cylinder as many pins 
are spirally arranged as the largest ver 
tical totalizer has Roi, These pins 238 
are so grouped with regard to their sense 
of rotation that always a different pin will 
be opposed to the stop 239 fitted to the 
carriage 214, when a totalizer 204 passes 
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into a different column. As regards their 
axial position they are so placed that their 
pitch is equal to the pitch of the points 
in a counting mechanism. Since also with 
this modification the carriage 214 and with 
it the entire totalizer 211 will follow the 
pull of a spring to the left, the stop 239 
will jump from pin 238 to the next, etc., 
as a vertical totalizer gradually presses the 
bar 233 downwards. 
After the last pin 238 on the left ha 

e 

left the stop the withdrawing aevice of the 
hereinbefore described construction comes 
into operation, while simultaneously the 
spring 240 forces the bar 233 upwards un 
til the stop 241 bears against a fixed part 
of the machine body, so that the cylinder 
237 again is in its initial position. 
When the value transferred into a verti 

cal totalizer 204 shall not be taken over 
by the cross totalizer the respective part 
205 or the bellcranks 230 must be thrown 
over into the position 205 or 230, respec 
tively, shown by dotted lines, in which they 
remain in consequence of the action of a 
flat spring, so that they are out of operation, 
and the cross totalizer does not participate 
in the movements.' 
With use of the hereinbefore described 

means the arrangement may also be thus 
modified, that the cross totalizer 211 remans stationary and the driving wheel 19 is 
moved in the manner described. 
The advantage of this arrangement over 

the known designs consists therein that less 
resistance is put to the platen carriage and 
that the cross totalizer will not go back 
under action of a spring each time it is 
released by a vertical totalizer leaving an 
operating column, but will be positively 
returned at a moderate speed, so that noise 
Wich wear are to a great degree dispensed 
with. - 

What I claim as my invention and desire 
to claim by Letters Patent is: 

1. In a typewriting and calculating ma 
chine of the kind as described, a continuous 
ly rotating driving member, a driven mem 
ber, a transmitting element, a key, means 
whereby said transmitting element is moved 
into a position to cooperate with said driven 
member on the depression of said key, and 
means whereby on the depression of said 
key said driving member is operatively con 
nected with said driven member. 

2. In a typewriting and calculating aa 
chine of the kind as described, a continuous 
ly rotating driving member, a rotatable 
driven member, a transmitting element, means 
for bringing said transmitting element into 
the rotational path of said driven inenber, and means for operatively connecting said 
driving and driven members whereby said 
transmitting element is further displaced 
and then positively returned to its original 
position under the influence of sail driven 
member. . . 

3. In a typewriting and calculating ma 
chine of the kind as described, a clutch 
comprising a rotating driving member and 
a driven member, a lug on said driven mem 
ber at a distance from the axis thereof, a 
clutch control member pivoted to swing into 
the orbit of said lug, and a plunality of 
stops on said control member adapted to 
abut said Jug singly for arresting said driven 
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member in different angular positions, 
the selection of said stops depending on the 
angular position of said control member. 

4. In a typewriting and calculating ma 
5 chine of the kind as described, a continuous 

ly rotating driving member, a driven men 
ber, a clutch for operatively connecting said 
member, a state control mechanism compris 
ing change-initiating means, and a trans 

10 mitting member controlled thereby, means 
whereby on one movement of said change 
initiating means said transmitting member 
is displaced in one direction under the ac 
tion of a spring, and respective means 

ls whereby on another movement of said 
change-initiating means said clutch is closed 
and said transmitting member is returned 
to its original position under the influence 
of said driven member against the action of 

20 said spring. 5. In a typewriting and calculating ma 
vchine of the kind as described, a continuous 
ly rotating driving member, a driven mem 
ber, a clutch for operatively connecting said 

25 member, a vertical totalizer, a cross totalizer, 
a state control mechanism comprising 
chan is: means and a transmitting member controlled thereby, means whereby 
on one movement of said change-initiating 

30 means said transmitting member is dis 
placed in one direction under the action of 
a spring, and respective means whereby on 
another movement of said-change-initiating 
means said clutch is closed and said trans 

35 mitting member is returned to its original 
position under the influence of said driveh 
member against the action of said spring, 
an independent state control mechanism be 
ing provided for each of said totalizers. 

40 6. In a typewriting and calculating ma 
chine of the kind as described, a plurality 
of actuating cams, a plurality of transmit 
ting members, means for selectively bring 
ing a transmitting member into the path of 

45 a cam, means for rotating the cam whereby 
said transmitting member is actuated, and 
means on the cam for positively returning 
said transmitting member into its non-op 
perative position. 

50 7. In a typewriting and calculating ma 
chine of the kind as described a vertical 
totalizer, a cross totalizer, a reversing gear 
for each of the said totalizers, a ribbon 
shift and a calculation indicator and means 

35 whereby the vertical totalizer when pass 
ing into a computing column assic sets the reversing. gears, the ribbon shi 
and the calculation indicator in their re 
spective positions according to the class of 

60 calculation to be made by either releasing 
a tension spring in the one case or engag 
ing a continuously rotating driving member 
in the other case. 

8. In a typewriting and computing ma 
G5 chine a vertical totalizer and a cross to 

talizer, a plurality of members for initiat 
ing the change of the said totalizers from 
one class of calctilation to the other, and a 
plurality of selecting members arrangeable 
on the said vertical totalizer, and operable 
on said change initiating members. . . 

9. In a typewriting and computing. tha 
chine, a vértical totalizer and a cross to 
talizer, a plurality of members for initiat 
ing the change of the said ttalizers from one class of galculation to the other, and 
a plurality of selecting members arrange 
able on the said vertical totalizer and op 
erable on said change initiating members, 
whereby said totalizers are controllable as 
to state, either independer?tly or in conjunc 
tion. . . . . 

10. In a typewriting and computing ma 
chine of the kind as described a key lever 
consisting of two parallel bars, means where 
by the said bars are coupled on a key be-, 
ing depressed and again uncoupled after the 
action of the power sets in. 

11. In a typewriting and computing ma 
chine, a series of numeral keys, vertical and 
cross totalizers, reversing gears for the said 
totalizers, said reversing gears being auto 
matically actuated in a predetermined di 
rection upon depression of a numeral key, a 
series of character keys and means actuated 
upon depression of a character key for rend 
ering the reversing gearinoperative. 

12. In a typewriting and computing ma 
chine of the kind as described, a key lever 
consisting of two portions connected by a 
hinge joint and means whereby on the 

depressed and with it one portion of 
the lever, the other portion of the lever is 
automatically depressed through the en 
gagement of a source of power. 

13. In a typewriting and computing ma 
chine a case shift key lever consisting of 
two portions connected by a hinge joint, 
automatic means, whereby on the key being 
depressed and with it the front portion of 
the leyer, the rear actuating portion of the 
lever is in turn depressed through. the en 
gagement of a source of power, a locking 
member for holding the said actuating por. 
tion in its lowermost position and means whereby the said actuating portion is again 
released from the locking member after a 
writy has been depressed. 

14. a typewriting and gomputing ma 
chine a SE vertical totalizer, a travel 
ling cross totalizer, an independent spring 
action for advancing the said cross totalizer 
means controlled by the advance of the sai 
vertical totalizer for allowing the said cross 
totalizer to advance equally under the ac 
tion of the said spring and positive auto 
matic means for returning the said cross to 
talizer into its initial position. 

15. In a typewriting and computing ma 
chine a travelling vertical totalizer, a travel 
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ling cross totalizer, an independent spring 
action for piropelling the said cross totalizer, 
a continuously rotating driving member, 
a driven member, means for causing the 
said cross totalize to follow the said ver. 
tical totalizer under action of an indepenent 
spring, means for operatively connecting the 
said driving and driven members as the said 
vertica totalizer passes out of a column 

whereby the said cross totalizer is returned 10 
into its initial position under the action 
of the said driven member. 

In testimony whereof I affix my signa 
ture in presence of two witnesses. 

CHRISTEL HAMANN. 
Witnesses: 

GUSTAv BüRGER, 
FRANZ ScHMEDDING. 


